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Parachute Design Challenge |,

fuation:
wrachutes are devices most often used to increase the time it takes for an object to fall a given distonce

rough the air. (They are also be used to slow a vehicle or airpiane to assist it in coming to a stop.) When
ied in vertical drops, parachutes generally look like large canopies with a cargo tethered or ticd to them.

ae force of gravity causes objects, including parachutes, to fall towarcs the earth's surface. 1£we increase
e mass (weight) of a falling parachute or the load it is carrying (with.out changing anything else) we
crease the force due to gravity, and the parachute and its load will fall faster.

falling parachute is designed to resist the pull of gravity. As it fulls through the air, it collides with air

olecules under it. Air has mass, and this provides a resistance to the falling motion +uf the parachute ani} its

rgo. This air resistance is called drag. If we increase the surface area of a parachut.e (without changinrs

iything else) we increase the number of collisions between the parachute and swrounding air molecu'ies,

at is we increase the drag, and it will drop slower. : - e oty gofier £itue o olened?

blem:
esign a parachute that takes the longest time to fall a specified distance.

ecifications:
Only the coffee filters provided by the teacher may be used to fabricate the parachute ‘ce.nopy.”

A minimum load of at least three washers (1/4", provided by the {eacher) must be attached to the
parachute as a load or cargo. Additional weight may be added.

The drop height will be from the bottom of the light fixtures. Only one person rnay hold the parachute in
preparation for dropping. The parachute must be touching, the light fixture when it is droppard/released.

ules:
Students will work in groups. Every student must make his/her own parachute for the final "contest.”

Drop time will be determined with a stopwatch provided by the teacher and will be: kept by a students
appointed by the teacher as "time keeper."

Each student will drop his’her parachute a maximum of 3 times. The number of drops will be determined
by the teacher, depending of the time available.. The longest time aloft will be counted.

Group drop times wil! be determined as follows:

All team members' drop times will be totaled and the sum divided by the nuraber of tzam members. Ifa
student does not have a qualifying parachute to drop on the day of the "contest” his/her drop time wili be
zero seconds and will be added to the teams total before dividing the total.

The team with the highest score, calculated as defined in #4, will be declared the wsinner.

The date of the contest will be _ .0, 5™
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Discussion

Process
1. We listed all the variables that could affect the parachute’s performance.
2. We assigned two variables fo each person in the group to test out for the parachute.
3. We came back with our results stilsssrenuiis. we had from our tests on the variables.
4, With resuits from the variables we tested our own parachute that we had begun to make.
5. We recorded our results that we had received from our own parachute, and we toid each
other what we learned from our results with the different parachutes we made so far.
Leamed:
-The bigger the parachute is, the longer it takes to reach the floor.
-If the string is long on the parachute, then it allows the parachute to retain more air.
-Adding frames to the parachute heips support the shape of the parachute and prevents the
parachute from collapsing inwards.
-Reducing the number of holes in a parachute gives the parachute the characteristic of
swaying.
-Location of the strings inwards of the parachute does not affect the parachute’s performance,
instead the unequal lengths of the strings affected the parachute’s performance.
-Using more tape to cover up any potential areas in the coffee filter allows the parachute fo fiy

better due to the reduced air that passes through.

6. We incorporated what we learned from all the parachutes that we made so far into the next

draft of our parachute.



7. After we each made our next draft of our parachute we each separately critique each
other’s parachute when we saw the parachute fall, and how to make it slightly better,

8. After all the critiques, we decided which critiques would be useful to the parachute for us to
use in making our last parachute, and what crifiques to discard.

9. We finished making up our parachutes and check for no holes in our parachute that allows

air fo pass and even strings that make up the hamess.

Critique

Some variables that affected the flight of my design seem to be that when my parachute
was close to reaching the floor, the parachute collapsed and fell upside down that is counted as a
fastflight What i would try to change in the parachute would be to add frames to surround the
round shape of my parachute. By doing this, | hope that this will stop the parachute from
collapsing. Adding frames to the side of my parachute would help because it adds more weight
around the side of the parachute, which would make it harder for the air to tum the parachute

| upside down.

In my design, | think the paper frames worked well to help keep the parachute from
collapsing inwards, because this parachute fell more slowly that ali my other designs of my
parachute. What didn’t work well my design were the sfrings, they were never all at equal lengths
that affected the parachute’s performance on the day of the contest. And one final thing that |
believe limited my parachute’s performance was the wrinkles that resulted from too much folding.
Because the coffee filters were wrinkled, the coffee fiters couldn't spread and fly to help the

parachute sway, and stay in the air as | had hoped.



Extra Credit

| enjoyed working on the parachute challenge, and | think that it should be
included as a part of this class next year. This challenge was different from alt our other
challenges because it was the shortest project out of all the other projects. But | enjoyed
this challenge because there was less pressure on us in working on this project, than any
other project. There wasn't as much pressure to make our parachute work, but most of us
wanted to make our parachute fiy the slowest because we wanted to win the prize.
Everything that we incorporated wasn't leamed from the teacher, instead what we
incorporated in our parachute was the experiments that we had conducted from the
variables we had tested. On the chair project it was harder because we had to constantly
go back to our notes and think about how we could use the information in our ¢hair. Since
we got our own information, it was easier for us to remember the information and
incorporate in our design. Alf these reasons are why | think that this project should be

included as a part of this class next year.
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Parachute Design Test Record

Instructions:
1. You must complete a new "Test Record" each time you significantly change your parachute design.
2. You must compiete all parts of the "Test Record.” :
3. Make at least three tests for each modification or each time you change or adjust a variable.
4. Record all data every time you test your parachute.
Design # |
Sketch Data
(Include important dimensions) Test#  Drop Height Drop Time
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~.  Changes since last test
Including changes in design of parachute,
ropes, df’bp height, load, etc.
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Z
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i
d
e
e
e
Conclusions:
1. Summarize your data. 2. State what you think you learned with this test. 3. What you plan to do next.

(Use the back of this paper if you need more space.) _
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Name4- ' Period _ 7 Date -2 5. ol
Parachute Design Test Record
Instructions: ‘

1. You must complete a new "Test Record" each time you significantly change your parachute design.

2. You must complete all parts of the "Test Record."
3. Make at least three tests for each modification or each time you change or adjust a variable.

4. Record all data every time you test your parachute.

Design# _H4
Sketch Data
(Include important dimensions) Test# . Drop Height Drop Time
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_ Changes since last test

- Including changes in design of parachute,

b —~ ropes, drop height, load, etc.

Dametrs - 12 25em . i

I I

usiafid
T

Conclusions:
1. Summarize your data. 2. State what you think you learned with this test. 3. What you plan to do next.

(Use the back of this paper if you need more space.)
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